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(57) Abstract: 

PROBLEM TO BE SOLVED: To suppress fluctuation of a 
power system over a wide operational conditions. 

SOLUTION: Based on an effective fluctuation in the 
power of a synchronous machine, a stabilization unit 15 
forms an auxiliary signal which is then delivered to an 
AVR 8 and an exciter 7 in order to control the output of 
the synchronous machine thus suppressing fluctuation of 
a power system. The stabilization unit 15 determines an 
estimated value of an auxiliary signal outputted one 
moment of time before using a current fluctuation of 
power, fluctuation of power and auxiliary signal one 
moment of time before and a plurality of weighting 
coefficients. The weighting coefficients are corrected 
to decrease the square of difference between the 
auxiliary signal one moment of time before and an 
achieved value thus determining a desired fluctuation of 
power one moment of time before. Finally, a current 
auxiliary signal is outputted using the desired value 
thus determined, a current fluctuation of power, a 
fluctuation of power one moment of time before, an 
auxiliary signal and weighting coefficients. 
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asvvc, fltifE5fc5frfb2£««:. 3M#£©*»«ASMbi:* 

[ft*® 2] ffilE£3frfb3£««:* a^©3fir«i«*3E 
r £ £*HRfc1-*IB*fi i |B*<D«**«£(Dg?^b«HB 

IW*3K3 ] ra»«©«*»b*sicft)e<bjis«fc J: 

©»»ft»Mi-»«A*«5iOft«{b»y«^^yAfci3V^ 
tx ffilBft£{b»Btt. »«fr6<o*»«**fbi* 1* 
^K«jo*J»«A»bXt««»«*i:. 

o x ai*/R©*»«**<b*ai-i^jft3fe©*«i«A* 
mwrnjimt t . i i*jft»«»©*»«**<bxt«*»flr 

[ft*® 4] tMEft«fbSSBtt* 

1 l*^©*j»«A»b<D3fH«fc*«>S*«i 
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r t srwtR £ 5 it *j[ 3 e«o«A*jK©5e)e{b«» 

ASS-fb A P Srffil^/u-e. APii^^/V^- E Srgfei* 1 
[ftl] E = -AP/s 

©;fc^fbOgfrSffiA P d £r$:5£2 
[|&2] APd=Gd (2E/At-APk) 
G d ; MSy^ > 
A t ; *v^y >->/B#fB 

J: 9 DtttJ-f- 5 J: 5 lc L*: r k SrWR i 1" 5 4 IS 
«o«^^JKo^>fb«IWV^xA 0 

**«b«^j^b a Pk, i w?^«8tro^rs»«*^bfB#A 

Pk-1 , APk-n (nl±ffi£tf>$0 St^V^/P*— 

1 , Uk-2 , Uk-m (m»*tejK<D«) S-^^^/W^ 

[it** 7] iftlB#ffiftR£«l*. 1*«*W1 ( W 
2, — , Wi (i=n+m) SMS*., ffj|Efi^#x 
ftWl, W2, — , Wi dStfjERTIBJcftoTV^. 

»4fB«o«A*JR<o3e^b*J»^^^ 0 

30 im^ms] miB^aa^ai*. «hb«»k^«^6>o 

flfWl A Pk , W2 A Pk-1 , W3 A Pk-2 , W 
nAPk-n+1 , Wn+lAPk-n , Wn+2Uk~2 , W 
iUk-m (m, n i =n+m) SrS(Cl 1 ft 

[^3] Vk-1 =W1 APk +W2 A Pk-1 +W3 AP 

k-2 H hWn A Pk-n+l+Wn+1 A Pk-n +Wn+2Uk 

-2 + — +W i Uk-m 

-ejft±i l. i moMtcmti \.tcffi$hm-%<Dmmm. uk-i 

^ fltrlBJiStt vk-i 5 ozimffi J Z> J: 5K 

40 *ft43Bttti: J: 0 ±ia«*»^*<Ofi^«*Sr«FjE-r5 

Sd»feoft*»b©3fH«:APdi, «Ha«»«lS#*^ 

e>Off-^W2 A Pk , W3 A Pk-1 — , Wn A Pk-n+2 
, Wn+lAPk-n+1 , Wn+2Uk-l , W i Uk-m+1 

[ft 4] Uk =W1 A P d +W2 A Pk +W3 A Pk-1 

H hWn A Pk-n+2+Wn+lA Pk-n+1 +Wn+2Uk-l 

50 H hWi Uk-m+1 




3 

fcfcU n, ml*frmcD$C-C£>9> i = n +m^rtt^-r 
[00 0 1] 
[0 0 0 2] 

[*£*<*>&«] HRfc, BJ|l!«l<DBft«ftaWSri-»-4:K 
<fc t>«^5RJB<o*SSrHS^r-^i: tt, 

[0 0 0 3] r.(0«A»»5<D^^fc«l»i/^^^tt, m 

^mmm<D^mtimm (ap) sr»i-s?^tasftic 

[0004] msK, um<Dnx%kffi<o&Mikmffl^x 
ioi nmmmxh v . z<ommm 101 ottwsKF- 

tt, :££EES 10 2, IlilW 103, %S^f#^ 

io4. jgasifti o s&frisxmxtfkffiicmffiztix^ 
[0005] lamm i o i cos^n i o 6 \az 

»«1 0 105i^3Ste^f*. AVR10 8lci:oTKi 
89ttl 10 1 <DttWj*^«EE*s— J: 5 KSfca*?? 

efii mmmm&^i o 9i>*b<D&ffinEE&mmmm 

1 0 ^oAVRl o 8d^e>^>a««E*yw 

?\z.m&£tixfribmm&Mi 0 6iz.m&£tiz>£?\z 

[0 0 0 6] PIMttl 0 l©(HAtffEAtt, IfS/B^ 
ESI 1 1 KJ; 9^ffi£frTifcigfcSl 1 2fcH?an«S;h,5 
i:5Mot^!), d<^JtiRS&l l 2^*5VN-c«S^*«ffi 

Si 1 2<DW*«g^tt, AVR 1 0 8<OA*»?lcS!jR 
[00 0 7] WSffl^ffiS 111 <Dffl***T-H:*«i«A 
ffl^B«t§r^Wr^)tt-SfflSfftSl 1 4<Dffl;*j«mt 

ffftttMftttiiii i 3<D««A*^ic^&;h/cv* 

t^t^ftMl 1 3 it SfflB^JBESl 1 1 

mmm^t^mm^i 1 4**&«>*a««fc*»bHi*i 
mm&nxmt a p $r^w hxmm^m^mt a p $r 

[0 0 0 8] ^T&ttAtttttf* 1 1 3 
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4 

4b§Sf 1 l 5<DA*H$&tt@m£tiX^Z>o ^(O&feit 

115H mmmm^mtj^t^p^m^m^m 

«-J§-U«rJttfc*l 1 2^PPiPi-S<t pK&oTV^o 
[0 00 9] @9C, St^Ol^^St^ffliv'^ 

lisit ifcteffim^m Hsu, mm^ 

Sl 1 5 2i> tttfj y $ <y 1 1 5 3fc*b**S 

io [ooio] Usui mmm^wnji 

A P £*Lko#ffi£#*5fcJ:0ttfltL 
t^fe*S¥ftl 1 5 2^|fti|frt-SJ:5fcftoTV^ 0 

[0 0 1 1 ] 
[f&5] 

1 +T1 S 1 +T3S 
1 +T2S 1 +T4S 

[0012] i#«S^€S 115211 i&mffim^& 115 

[0 0 1 3] OitiV S v9 1 1 5 3H + Vpss &>±<D 
Mfim-^s -Vpss HT<0ffl^«-t^**L*v^<t5fc 

30 [0 0 1 4] Jti6U^:J:5*«*i:*oXV^ft:«>, « 

1151, mm^m 1152, ^^^^1153^ 

■bfl* LTx mMMRIMtAKft A P *U £ 

ie&tZ>o w<0«|bfi#UttJtli»l 1 2{^«*&$n 
-5c itttfcg&l 1 2©UAIStt, AVR 1 0 8KJ: 9 fib 
«SEE*JWfi-§-^SH"Cfi!i«^fil 0 7ic-^^?>^5o 
fibHSKSl 0 7H AVR 1 0 8d*fe<Z>lffl«WEE*!H»fS 
#^rStcm^^»cOS!jS^ai*J^^<J: 5 (cfefiMttSE E 
FfrTBjftU r©«ffiEF%BMWIM»l 0 6Ki^*.*o 
40 r^(cj;9, W10 1I1 «^tt<D»S&#J*.3 

[0 0 15] 

«*5R«£Oft«fblW«!V^^ J*X&m L-CVt&jR£fttt 
50 [0 0 16] L*>L%**e>* 3E¥0«*5R*6tt«*^tt 
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[0017] ^r-c, #&w<oBmz. ftfecowmvin 

[0 0 18] 

[0 0 19] bfc^or. «*siE«©«wm « 

[0 0 2 0] »#*2lB*fc©$80J-CH\ flMB*J£ 

[0 0 2 1] JE(£, B»Sr»«i-*fc*|J:, it** 3 SB 
ii»^a»o^«A»b»t«J|MI*i:, *« 
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[0 0 2 2] Lt^oT, »**3|a*<0»W-Ctt, « 

[0 0 2 3] »**4B«©»w-ctt, fflnase^b«« 

flsk* l^«M^*»«^^b&t^*«^-i:Sr*^ 

[0 0 2 4] ft** 5 1E«<£>$8 WCtt. BJlB*S*«*3f 

dp— E*r««;6 
[0 0 2 5] 
30 [&6] E = -AP/s 

s ; 7^7^^Sf^ 

s*aE^<D0fM«:A p d «r*a;7 

[0 0 2 6] 

[$:7] APd=Gd (2E/At-APk) 

G d ; mm#4 > 

A t ; Vi/^V 

So 

40 [00 2 7] ft 3ft* 6 |E*(D3SWCtt, IWB*^^* 
-/VKfKtt, »l**i«>*S6«*>£ftAPk . llfr&El 
ttt^>*»ftft«ft«*APk-l , APk-n (nt^ 

m*b/t«|&«-§-Uk-l , Uk-2 , Uk-m (mtttt 

[0 0 2 8] »**7|B*0»W"t?«. ffilSa#«»K^ 
l*fl*Wl, W2, Wi (i=n+m) Sr 
^o, WIB*^«*W1, W2, Wi^IE 

50 pTffi^/jro-CV^, ^ofy^v^- /uV^mfrb<ot% 




7 

[0 0 2 9] »**8B«<0»W-CH:, WlBiftS^a 
tt, IME««R3e«^e>Ofi#Wl APk , W2 APk- 
1 , W3APk-2 , — , WnAPk-n+1 v Wn+lAPk- 
n , Wn+2Uk-2 , WiUkm (m, nJittft© 
i =n+m) SrSfcl«?^i«tr^W*bfcttJJb«-S-<0 

«j£«Vk-l £3&:£8 
[0 0 3 0] 

[ft 8 ] Vk-1 =W 1 A Pk +W 2 A PH +W 3 A P 
k _ 2 h hWn A Pk-n+l-fWn+1 A Pk-n +Wn+2Uk 

-2 H hW i Uk-m 

i«3effivk-i <£>^ 5 ©rSffl j d5»^i"5 <fc 5 

[00 3 1] H**90©»H"Ctt:, MfE#k3^!9: 

Pdt, «HE««»«*^fe©«#W2 A Pk , W3 A 
Pk-1—, Wn A Pk-n+2 , Wn+lAPk-n+1 , Wn+2 
Uk-1 , WiUk-m+1 k Sr*a*, rft feOffiSrS 

[0 0 3 2] 

[&9] Uk =W1 APd+W2 APk +W3 A Pk-1 
+ — +Wn A Pk-n+2+Wn+l A Pk-n+1 +Wn+2Uk-l 
+ — +W i Uk-m+1 

5ieLfcr k&»»k1-*fc<0tNbSo 
[0 0 3 3] 

mm<omm<omm] bit* *»w<o«^srHffi^*i- 

[00 3 4] IS) 1 *^S(C#5tAill^$^WJ 

[0035] mum i oMttttflfte icruHtats 
««BEiHiip«*K: ± ^ mm 1 ©ffl^^wffi*-^ 

* S ± 5 HHtt £ ftT AflMKHl 6 £ ft 6 <fc 5 

iCftoTV^o 
[0 0 3 6] B»«l©U*tflEEAf4, W«JM£flE# 

oTV^o r.©Jttt«l 2tt, ttJ^SffiEAkJSB^Sffi 
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oTV** 0 r<DJfc*H*l 2©ffl*Ji*HU AVR80A 
*^K&^SftTV^ 0 
[00 3 7] fUSffl^ES 1 1 ©ffl*^tt*3Mt*l* 

So #^m^«iw»i si*, ^ff^i i**e><D*a«ffi 

10 tcftoTv^ 0 ro«ll*«H«i SOIBAtf 
ftJ&ffcM 150$1 ©A#«^teSaK3ft*^*o 

[0038] :©ss^ii5ii aa#iiiAtfci 

#«#U&*2 0A#«^a>k*&*. r(D*MMH§-U 
k ft 1 0>AAtft?*>&R 9 a^«IW)lll«*S*«**ft A 

• 1 2KfMM-5Jt5B:4oTV^So SfeJEft 
20 «-§-l?fc£*iSb«*U k oW^tfcWttBaWSr^*?!!*^ 

[0039] *-*\ *W»flr*u k ra»i«*«b«A*ft a 

(-9-^5 ls?9<<ML «*.tf0. 1 (SO ) "C^^. 

(^k ) -e<o*rs*ii*<oa£>fbk4iUj«*u 
30 ktcior*a;i o<d$p<^-c^6o 

[0 0 4 0] 

[f 10] APk= - a 1APH- a2APk-2- a 3AP 
k-3- a4APk-4- a5APk-5- a6APk-6+ blUk-1 
+ b 2Uk-2+ b 3Uk-3+ b 4Uk-4+ b 5Uk-5 + b 6Uk-6 

APH : i &&m<D%mm&mtimk (P u) 

Uk-i : i^M^PSStUA (p u) 

rrt, «A1 0Ob lUk-l SrUk-l -C^k, TIE 

<ojgcS;3<DJ;5f-*So 

40 [004 1] 

[»1 1] APk=-alAPk-l-a2APk-2-a3AP 
k-3- a4APk-4- a5APk-5- a6APk-6+Uk-l+ b 
2/ b lUk-2+ b 3/ b lUk-3+ b 4/ b lUk-4+ b 5/ b 
lUk-5+ b6/blUk-6 

^ - -e, i m&ftwG&nji&fc a p com mm a p d 

x.fcM: k lefts. 

[0 0 4 2] 

[f 12) Uk=WlAP d +W2APk+W3APk-l+W 
50 4 A P k-2 + W5 A P k-3 + W6 A P k-4 + W7 A P k-5 + W8 



i 




(6) 
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Uk-l+W9Uk-2+W10Uk-3+WllUk-4+W12Uk-5 

Wl=l, W2= a 1, W3= a 2, W4= a 3, W5 = a 4, 
W6= a 5, W7=a6, W8=-b2/bl, W9=~ b3/ 

bl, W10=-b4/bl, Wll=-b5/bl, W12=- 

b6/bl 

bfc^oT, tfSMfc&aMisA pornmm a p d 

^ol^#S (^7^^Wi, fcfcb. i=l, 2, 
.... 1 2) ^^^lc»]©Srffli^5fe«>^*3g^fc<D(C{g 

r <o <t 5 tm-v&fefcmw: i s «am-^uk 

[0043] Ei2{^ *^w^«^a:^^Sco^ft*J 
[0 0 4 4] *1\ ^mmxtkM^ 1 3 tt. 

ai3U> «k3a^S 1 3 2, 1 3 3^ ^6>45o WIS 

t^fflfgi 3 1 wsjihee&si lfrb&mmm 

JE> tt«ffl*«tgSl 4^?><Z>«ltH««f£SrS(-S^m^-P 
^HCffi-r^o :olMfPll Mfgl 3 2(CA* 

5t£#oTi^o SMB&S^a l 3 2 fct. 
1 3S:fflV^-C«*«#PS^ft!l3ffii-6J:5^*<>'CV^5 0 

[0 0 4 5] 
[$Cl 3] 

1 

1 +T p S 

[0 04 6] %m^Wt 132 -Cftk3SSixfc«-f-^ 
3 3hfc. m^Cl 4&fflV^T#k«3MS:l 3 2d^e><Dffl^fi 

[0 0 4 7] 

hri 4] 

T n S 
1 +T n S 



10 



10 



20 



30 



stey-77X<Dfc&*. Tn f**^b«^ffl!l^ffi 40 

[0 04 8] ro&ift 133 OttW*?^ 

»«rtSMb A P §r^£4b26« 1 5 Z> X 5 K* 

oTV^So 

[0 0 4 9] #CK, ^£ft^f 1 BlCOVvrfMHi-ft. 

a j/awi= (5 j/a viseo 



#BrS1ilHfe^& 1 5 0 a > •fr^A'*— fV K^S 1 5 
0b,«WBE#1 5 1, 1 5 2, 1 6 2,fcl¥ 
gl63, RXfJlV ^7^16 4&m$l&tlZ>o 

[0050] m»nt>msmk^& isoaii mm 
«*8fi«*»bAparj«»^«-s-APk Sr^t-. m 

5^(D»S;i 2SrfflV>T, lNP^OSfaoa^SE-fkAP 
[0 0 5 1] 

[»15] APd=Gd (2 E/A t - APk) (G 
d : >-) 

APXr«ilfifflr-B-USr»3i*, -^^y^^>fASr« 
xfcEO. 1 MM tt^A^^KU fflMW&t&W. 
^^bAPfcoV^Ttta^«W^>«*APk , APk- 

1 , APk-5 tr*>^/W*— /WKU *MMf#Ufc 
oV^ttl«fjfe£ilfflr<OfB*Uk-l , Uk-2 , Uk-5 
^ty^-^KL, rtT/fe^t-^APk , APk-1 , 
- f APk-5 , Uk-1 , Uk-2 , Uk-5 Sr«SfeK« 
^1 5 2, 1 5 3, 1 6 2Cttl&-e^§<J:5l^o 

[0 0 5 2]#»19:£«15 1, 15 2, • 162 
tt, «*«*t?fc«^?^-^Wl , Wl , W12£r 

«F^3feoma^>*3»«**<kAP-e*>*APdfc, m# 

APk , APk-1 , APk-5 ff-g-Uk-1 , Uk- 

2 , Uk-5 *fc*ift«h^9**-*Wl , Wl , 

43, 5 1, 1 5 2, 1 6 2©/<?^- 

^Wl , Wl , ••, W12te, MfSl 6 3lC*5tt**& 

[0 0 5 3] fe«f&16 3H #>W^15 2, 1 
5 3, 162 *»fe<DfflA«#SrfflV^*a;i 61CJ: 
9*S««Vk-l &»5£U r^*^ffiVk-l H^W 

^m^ufewaw-s-uk-i tosg5©2*<oit j*5«^ 

7XU*5fcl 8SrfflVN6r tic* 9 
(*A4flEtSKJ:9> '<9*-*W2 , W3 , W12 
fctfjEU 3ft*o*jftti*W BtttfelMfc 1 5 0 a*>&® 
1 ^^^>^m^ A P (DgffSffi A P d SrS(-s M^<^> 

[00 54] 

[«16] Vk-l=WlAPk+W2APk-l+W3APk-2 
+W4APk-3+W5APk-4+W6APk-5+W7APk-6+ 
W8Uk-2+W9Uk-3+W10Uk-4+WllUk-5+W12Uk- 

6 

[0 0 5 5] 
[«1 7] 

(d Vk-l/aWi) 




[0 0 5 6] 



(7) 

11 12 
= - 6 APk-i+1 (i=2, 7) 
= - $ Uk-i+6 (i = 8, 12) 

mis] 

Winew=Wiold+G c 8 APk-i+1 ( i = 2, 7) SfcJS 
=Wiold+Gc 8 Uk-i+6 (i=8, 12) 
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Winew fitejE«0V*9p« — * W i old 

[0 0 5 7] Z<D£ 54teI?Sl 6 3-C#^tt^ffi^J 
m-^*Uk i*ttJ;fj y ^ ^ * 1 6 4 -CfgiJPlSr^tt hflXffify 10 
(S-g-Uk £bTJtl£8&l 2iC^"C#6<t 5^^oTV> 

[00 5 8] m 3 tc, S^^jgcco^^kSlfflliX^^ 

&mtmzmTfttnttikffii 7k»utibm«gi, g 

2, G 1 8^*^®jK$nifc^SrbTV>So 
[0 0 5 9] ^<DJ; 5^£gBS*^x/w^»c(c^oV^r, 

AO*J£(D^fil«riSffi ^ogfigg|<0«*^»tl 7(D 20 

a^(c*5 v i ®m^&m*&± vtcw>&^ m 

S^f&I^EMfr-o^T. Hi a>kE]3 SrSM, i4 
j^<bl3 7£#JgbTg&lM"t*5o ft*3, ^cO^(-*5V^ 

-^•Y-hSr^-To El 5 ^S^/^JK^^t:^ 

^ A iz. J: -5 ®*^»c(D»jSo«i^m^M-r 3 tc 

SiLSr^U r (Dm^WimZ-^y * (Wl, W2, 
W6) c^fe£1ii:£i*K «WcB#fffl KM Sr^oT 

i*« 0 @7^c^^3a«*^b^s^s^^>^(-ov^ 

[oo6 0] *-*\ m3{c&vzMmffi$M*ry*/i'&ffi 
iiii^«cK^^b^t-t-5c ^(D&mzxvMmm 
[oo6i] &&wiz.&zmti&m<D&&mmi<'x 40 

gc^{ v- * ^ A <7)+#^-] S^^>fk*Jt»ix^^^co 
IIJS^fliSrftffiBl^^^^jK^^lt^l^W^IG 1 

@5<oWfY|OTtJ; ffl^^i [deg ] i&K* 
(0 HM ) frbW)m&mteLX&*\cmhKWt 
bTb£ 5 ^bti*tofrZ>o 



^Srlnl^Gl«c5SfflbTV>5^(C^ % HI5CD^Z 

(o 000 ) ^^sjjs-t^o 

[006 2] t5^, -(Di&jS^, ^lAftfflSl3 

j: o xmzhmxmk a p ^ b r&tti $ j^ts^^s 

1 5l£A;*J$*b6o 

[0 0 6 3] g^fk*t 1 5(C^V>T. /W 
KfSl 5 0 MS, tat^ftAP, *>ff-^ A 

pk $r^^^^-/v K-f s t , i mMsim<om^r a p 

k-1, APk-2 , — f APk-5 . Rt/ft-^-Uk-1 , Uk-2 
, Uk-5 Sr^V^/^— /wKLTV^So **5. - 

[0 0 6 4] ^LT, ^coff-^A Pk-0 , APk-1, 
APk-5 , m-^-Uk-1 , Uk-2 , Uk-5 te«$t 
15 1, 15 2, 1 6 2{ZAt)£ivZ>o 
15 1, 15 2, 1 6 2 "Ctt, ^m^C^tl 
f^7^-^W2, W3, Wl 2&%>tfX%m^ 

[0 0 6 5] ^IfSl 6 3-Cte, «5«1 6S:fflV^ 

i * jfirttricaw bfc^^basfli 1 5 ottt&m-^^ts^tt 

Vk-l Sr^-TS dg4co^^^^ (STP) 10 
1) o 

[0 0 6 6] ^*:v^-e, ^uk-i l^St^a^b 

1 5 <Dffi$hm^<om&feVk-l b<D&8 
(=Uk-l -Vk-l ) <D-mW>Ji>*m&'fZ>£5{^ « 
*1 7AVSfeSSl 8SrfflV^T#^9^— ^W2, W3, 
Wl 2*\&1E1rZ> (STP 1 0 2) o 
[0 0 6 7] i-fctot>, fFffiHS:JO^BE id J/3W 
i) fi. 7<D£ oK**7LhtbX^Z>frh. miEV 

V^Ti=2, 3, 7-Cfet), fl-g-Uk-i (C*5V>T i 
= 8, 9, 1 2-efc^ 0 

[0 0 6 8] ^ bt\ 150a 
^15SrffiV^T, l^*MfeOBfattAPdSrJI« 

(STPi0 3) o ::-c> r. <o 1 *$&9tv>W SIB 
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E = -AP/st^UV^ 0 sli7/7^ 
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©fi^APk , APH , APk-5 iff-^Uk-l , 
Uk-2 , Uk-5 te, «$:R5fe8&l 5 1, 15 2, 
1 6 2\Z.#\^XfcJEZ1VkL'<?* — *W2, W3, 

[0 0 7 7] r^?)(Oflf|j:> ftiS^a 163 (C*^ 

t\ »sci 2*rfflv^r«ais*trflr#uk *s#e>^* 

(STP 1 0 4) o ^(Oft-^Uk {iffl^y V^164 
T?MRR*35Mte>*t"r35*feMl6«-&Uk tUTifctS&Sl 2 
I^A^frSS^^s fy^*-^K¥»15 0 
blcA;ft£*t£ 0 

[0 0 7 8] rcDWI&m^Uk tt, JttfeRl 2tC*5V> 
tb^«ffiEA, ffi^SfflS^IEEAS^Jt^^tt 
£ c *<DJfctM**l*. AVR8CA^Stl5o AVR8 

[00791 r <DW><fe*m$frz> z-hfcx*) s m5<on 

fc, 2£10#tt«r»£Lfc#£\ 1KB tit^bTK 
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[0 0 8 2] ±5*<^||JS«tt^WO»a**lte 

s%tv'^fA§©#p©<fc 5 i-, ra*iai^»**>^ 

[0 0 8 31 

[0 0 8 4] ff*«21E«<05IM(-<ttt«. 3c£<b£l« 
[0 0 8 5] ff3fc^3iE«<D^lc£frli, «*>^Sfc<£> 

n» «r»fRii- 5 ^ a> K4af * tw ici&e -f 5 

ICRS tt v ^ 5«£*<o«^*JRO^ft»J«i ^ A -c 

[0 0 8 6] W**4»«<o»B8fcJ:^ri. ^7^-# 
fo -5 WS«>afcl*Raic:R3e b"CV^6 

[0087] w*3S5(D»wicj:jxtf, raMsan^a**^ 
50 i^ttt^-e# %mmm*jEmznz> rim 




(9) 




|sp 10-210795 



15 



16 



6 0 W*356E*o|6WfcJ:^tf. IWEt^^*-^ 9 
K**KJ:5jBffiia:i»jflWE>«*»fc, *tJft«#**^:/ 

[0 0 8 9] |»**8IB««>»HfcJ:*ttf, fWB*MI# 
[0 0 9 0] »*3fi9SB«©«SB»cJ:ixtf, flaiB&a^ 

[Ell] *SMI^5t*^JRo$^ffli^^fA^ 
Hffi <DJ#ffi £ * EI "C *> £ o 

[0 2] nsoio»«tM!^+»*s*«**iu*. ^ 
[ei 4] ±&mm<DMi&<omft&m > w^z>ti&<D7v-* 



[EI 5] |^|llte<D^ffi(C<t-5«^»«£(OSbffi<0«lffiiJ«l* 

[EI 6] raSfc^^^&WAJRJK^S^i"**^^* 

(a) ^*i3£«* s Wl -W6 <E>4§-S\ (b) 

ft'*?*— **5£tta s W7 -W12<D4&^T?fcSo 
[El 7] IWCTJB^»«*»k©Wa«©**KoV^T 

oift^El-efc^o 

[El 8] «*o«**jKo*^fcfWWv^^A* $ iSffl* 
ttfc §r*i" ^ScEl So 
[El 9] tt*<om**tt©*^b1»»^^^fci^* 

1 mm 

2 £^EE:&£ 

6 mmmm 

7 mmmw 

1 8 AVR 

9 SiEffl^ffS 

15 0a *T«i1t*Bfailt»«#« 
15 0b is^jvft— ;v vm&L 

15 1, 1 5 2, 1 6 2 #$:i£5fe8& 

16 3 AQiS^S 
16 4 t±w y 5 3> * 



1 1 

1 2 

1 3 

1 4 

1 5 



[02] 



[EI 7] 




TnS 




KTnS 





133 




61 
152 



*APk-»C^£ 

1 <s3- ~r 



Uk-l 



✓15 8 



162 

— r 

(5 










• 


Kr Ks/ 




- 




< 


< 


oo 






, At 






Ae 









(10) 



#M¥1 0-210795 



[031 



13 : «MlZl*rtaw«l 



fc-fr-ti 



r 



t. i, >; 



"^P "7 ^F "7 ^r^" 8 




li — fc — fc — fc 



(Gl } (G2) (G31 (G4J (Q5J {G6J (GTJ (68) CGd) «5ICI (GIIJ 



tmrnmam 



I j : ftMK£ff 




[134] 



9 ; tt«tm*flEC 



[138] 




4 



«i#£© a p. -r ti t> *> a Pk#*§ ft 

PSS!ii2KDlf5£«Vk-14-tti£ 8 T?#/£ 



4 



Uk-1 <h Yk-1 CO «*<*4>-f 

(W 2 ~W )2 ) **iE 



4 



ll$j&jfe<DAP ©3fa«APd*»^7 



* 5£ L A: fix a « A Pd* h «C5fc 4 * M V » 



CO 



STPIOI 



STPI02 



STPI03 




STPI04 



106 



(11) 



0-210795 



[05] 




me] 





O 15 30 45 60 75 90 105 120 

/ - 9 tt£« cw7-wi2) (■> 



[B9] 



115 



.1. 



Ap 



J+TlS 


I+T3S 


I+T2S 


I+T4S 



Vpss 



f 

JI5I 




1152 




